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(57) ABSTRACT

The mvention features a method of reconditioning a fluid
container including heating for at least one cycle the fluid
container to a select temperature for a select time duration;
sealing for at least one cycle the fluid container; cooling for
at least one cycle the fluid container to a select vacuum for
a select time duration 1n an interior of the fluid container:;
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at least one of a pore, a cell and a fiber of the fluid container
to a surface of the fluid container. The invention also features
methods of infusing an infusion agent into a reconditioned
fluid container, and methods for preparing construction
materials, devices adapted for the construction material
preparation methods, and construction materials including
wood reconditioned and prepared in accordance with the

methods of the invention.
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Heating the fiuid container 1o a select
temperature for a select time duration
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Sealing the fluid container
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Cooling the fluid container being sealed 10 a select vacuum
for a select time duration in an interior of the fluig confainer
thereby drawing substantially a fluid from at leastone of g

ore, a cell and a fiber of the fluid container to a surface of

the fluid container
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Draining the fluid container
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Substantially drying the fluid container being unsealed with a
working fluid at a select temperature for a select time duration
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Sealing the fluid container
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Sealing the fluid container
12z

.
NN N A N N N N A N N N X R N N N R R N N N N N N N N N N
r

4ot

*
*
-
L]
L]
L
r
[
[
[
-+
L
=
L]
-
[
*
*
L

k=

= a =
I.'I.
L r k4
[ ]
- A
-

A d h o+ kAP A F kAP A FFFFFAEE ot FFFFAF A F A S A F kAT AF F kAP AdF kA S hEF F kA dd o h o kAt dAd T d o dF kA hhF F kA dhFFF kA S A Ak kA dhdF kSt FhodF kAP hh o F FFHdAdhd o+ kA dd FF kAP A F F kAP A F kA hod o+ FFAd LR F F kA F A FF kA
]
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Maintaining the intenor of the fluid container at the select
vacuum for a select time duration starting from the time at
which the working fluid s withdrawn
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Mroviding a plurality of staves being reconditioneg
171
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Laying the staves in at least two layers, one layer on top
of another layer, {¢ form a stack;

172
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Applving a pressure 1o the stack to form a stack under tension;
1/4
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Steaming the stack under tension for a select time duration,
wherein the staves are substantially cleaned and flattened
at least in pari;

176
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Drying the stack under tension for a select time duration and
pticnally, healing the stack under tension for at least a
nart of the select time duration;
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ptionally cooling the stack under tension for a select time
duration; ang
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Releasing the applied pressure on the stack, thereby forming
the staves adapted as construction materials
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Cutting at least one stave having a first length and a first width
and a first depth along the first length at a select depth thereby
forming at least a first cut stave and a second cut stave each
having the first length and the first width and a cut second
depth, and an uncut first side and rough cut second side
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Planing at least one rough cut second side o form a
substantially smooth cul second side adapted for
construction and having a select finished depth
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Trimming at least one edge of at least one stave thereby

forming a trimmed edge
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substantially finely trimming at least one of the edge and
the frimmed edge of at least one stave thereby forming a
finely trimmed edge
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1

RECONDITIONED OR INFUSED FLUID
CONTAINERS AND RELATED METHODS

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

N/A

BACKGROUND OF THE INVENTION

Fluid containers, such as wooden barrels, which have
been used to store fluids particularly over time have unique
properties including, for non-limiting examples, aroma,
stain, coloration, patina, and weathered or aged wood. They
also may include fluid trapped within the pores, cells and/or
fibers of the fluid container. Cleaning of such containers 1n
an eilicient manner 1s desirable particularly where any
trapped fluids may interfere with the taste, aroma, or other
properties of fluids added to the fluid container following,
container cleaning. In addition, 1t may be desirable to infuse
the fluid container with a selected infusion agent to intro-
duce, for non-limiting examples, a flavor or aroma to fluid
added to the container, or to induce a chemical reaction
turther added fluids. Furthermore, 1t may be desirable to
recapture the used tluid containers as construction materials
where their original properties such as color and/or discol-
oration, patina and even aroma are provide desired aesthetic
cllects. In such applications, 1t 1s desirable to recapture as
much wood as possible from the tluid container.

BRIEF SUMMARY OF THE INVENTION

The invention provides reconditioned fluid containers;
infused fluid containers; infused, reconditioned fluid con-
tainers; reconditioned wood from wooden barrels; recondi-
tioned and/or infused products including preferably wooden
reconditioned and/or infused products; and devices and
methods or processes related to the reconditioning and/or
infusing of fluid containers including used fluid containers
such as, for example, wooden barrels, wherein the used
wooden barrels can have previously contained alcohols
including, for example, whiskey, beer, and other spirits.

In one aspect, the imnvention features a method of recon-
ditioning a fluid container including the steps of heating for
at least one cycle the fluid container to a select temperature
for a select time duration; sealing for at least one cycle the
fluid container; cooling for at least one cycle the fluid
container to a select vacuum for a select time duration in an
interior of the fluid container; wherein the select vacuum and
the select time duration of the cooling step are selected to
draw substantially a flmd from at least one of a pore, a cell
and a fiber of the fluid container to a surface of the fluid
container.

In one embodiment, the select vacuum and the select time
duration of the cooling step are selected to vaporize the flud
drawn to the surface of the fluid container.

In one embodiment, the sealing step includes inserting a
specialized stopper 1mto an opening of the fluid container.

In one embodiment, the specialized stopper has a second
end adapted for reversibly connecting to at least one of a
pressure gauge; a temperature gauge; a device adapted for
passing at least one of a working fluid and an infusion agent;
a sealing device; and a screen adapted for contaiming a
product capable of burning.

In one embodiment, the method further includes unseal-
ing for at least one cycle the fluid container; and substan-
tially draining for at least one cycle at least one of the fluid
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drawn to the surface of the fluid container and a working
fluid from an interior of the fluid container.

In one embodiment, the method further includes substan-
tially drying for at least one cycle the flmid container with a
working fluid including a drying fluid.

In one embodiment, the method further includes pulling a
working fluid including a remaining fluid from an 1nterior of
the fluid container thereby pulling a select vacuum 1nside the
fluid container for a select time period.

In one embodiment, the method further includes main-
tamning an interior of the fluid container at a minimum
temperature.

In one embodiment, the method further includes infusing
an 1nfusion agent into at least one of a pore, a cell and a fiber
of the fluid container. In another embodiment, the infusion
agent includes at least one of an alcohol component, a fruit
component, a fruit concentrate component, a coflee compo-
nent, a tea component, an herb component, a synthetic
flavoring component, a natural flavoring component, and a
combination of at least two of the aforementioned compo-
nents.

In one embodiment, the method further includes passing
a select amount of a working fluid including a pressurizing
fluid 1nto the fluid container thereby pressurizing the tluid
container at a select pressure for a select time duration.

In one embodiment, the method further includes laying a
plurality of staves of the fluid container in at least a first layer
and a second layer disposed above the first layer thereby
forming a preliminary stack; applying a select pressure to
the preliminary stack to form a stack under tension; steam-
ing the stack under tension for select time duration thereby
at least 1n part flattening the staves; heating the stack under
tension for a select time duration; and cooling the stack
under tension for a select time.

In one embodiment, the laying step includes laying the
staves having at a curve of at least one stave facing down-
wards.

In one embodiment, the method turther includes laying
the first layer on a base structure; and laying at least two first
separators between the first layer and the second layer.

In one embodiment, the method further includes cutting at
least one stave having a first length, a first width and a first
depth at a select depth thereby forming two cut staves each
having the first length, the first width and a cut second depth,
and having an uncut first side and a rough cut second side;
plaming the rough cut second side of at a first cut stave
thereby forming a substantially smooth cut second side;
trimming at least one first edge of the first cut stave along the
first length thereby forming a trimmed first edge of the first
cut stave; and planing the trimmed first edge of the first cut

stave thereby formed a substantially smooth first edge of the
first cut stave.

In one embodiment, the method further includes a
the first cut stave to a substrate.

In one embodiment, the invention features a construction
maternal including at least one stave processed according to
the method of invention.

In one aspect, the invention features a container adapted
for contamning a fluid including a substantially sanitized
interior surface; wherein the interior surface includes an
infusion agent infused into at least one of a pore, a cell and
a fiber of the container. In one embodiment, the infusion
agent includes at least one of an alcohol component, a fruit
component, a fruit concentrate component, a coflee compo-
nent, a tea component, an herb component, a synthetic
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flavoring component, a natural flavoring component, and a
combination of at least two of the aforementioned compo-

nents.

In one aspect, the invention features a stopper adapted for
substantially sealing a fluid container comprising a second
end adapted for reversibly connecting to at least one of a
pressure gauge, a temperature gauge, a device adapted for
supplying at least one of a working fluid and an infusion
agent, a sealing device, and a screen adapted for containing
a product capable of burning.

In one aspect, the mvention features a jig adapted for
holding and guiding a piece of work including a cutting
device disposed to slide along a track of a selected length,
the track being mounted at a height adapted to permit the
plunging of the cutting device into the piece of work thereby
cutting the piece of work; a clamping device adapted to
clamp thereby holding steady the piece of work during the
cutting thereof; wherein the an edge of the piece of work cat
be cut to a selected depth; and wherein the piece of work
includes a stave having at least a partial concavity.

In one aspect, the invention features a rack system
adapted for at least one fluid container disposed thereon
including at least a first and a second set of at least two
wheels adapted for turning the fluid container disposed on
the rack system; a piping delivery conduit adapted for
reversible fluidic communication with an interior of the fluid
container disposed on the rack system; a catchment device
in flmdic communication with the interior of the fluid
container disposed on the rack system; and a cover for
reversible placement over the fluid container disposed on the
rack system and adapted for maintaining the fluid container
at a mmmimum temperature; wherein the piping delivery
conduit includes at least one control for reversibly control-
ling at least an amount of a working fluid in fluidic com-
munication with the iterior of the fluid container.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

Non-limiting embodiments of the present invention will
be described by way of example with reference to the
accompanying figures, which are schematic and are not
intended to be drawn to scale. In the figures, each identical
or nearly identical component illustrated 1s typically repre-
sented by a single numeral. For purposes of clarity, not every
component 1s labeled 1n every figure, nor 1s every compo-
nent of each embodiment of the invention shown where
illustration 1s not necessary to allow those of ordinary skill
in the art to understand the mvention. In the figures:

FIG. 1 1s a flow chart of a method according to one
embodiment of the present invention;

FIG. 2A 1s a view according to one
present mvention;

FIG. 2B 1s a view according to one
present ivention;

FIG. 3A 1s a view according to one
present ivention;

FIG. 3B 1s a view according to one
present mvention;

FIG. 3C 1s a view according to one
present mvention;

FIG. 3D 1s a view according to one
present mvention;

FIG. 3E 1s a view according to one
present mvention;

FIG. 4A 1s a view according to one
present mvention;
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FIG. 4B 1s a view according to one embodiment of the
present invention;

FIG. 5A 1s a view according to one embodiment of the
present 1nvention;

FIG. 5B 1s a view according to one embodiment of the
present 1nvention;

FIG. 6 1s a flow chart of a method according to an
embodiment of the present invention;

FIG. 7A 1s a view according to one embodiment of the
present 1nvention;

FIG. 7B 1s a view according to one embodiment of the
present 1nvention;

FIG. 7C 1s a view according to one embodiment of the
present 1nvention;

FIG. 7D 1s a view according to one embodiment of the
present 1nvention;

FIG. 8 1s a flow chart of a method according to an
embodiment of the present invention;

FIG. 9A 1s a view according to one embodiment of the
present 1nvention;

FIG. 9B 1s a view according to one embodiment of the
present 1nvention;

FIG. 10 1s a view according to one embodiment of the
present 1nvention;

FIG. 11 1s a view according to one embodiment of the
present invention; and

FIG. 12 1s a flow chart of a method according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

Process for Reconditioning a New or Used Fluid
Container

In one aspect, the mvention features a process (10) for
reconditioning a new or previously used tluid container, as
shown 1n FIG. 1. For purposes of this application, the terms
“reconditioning, recondition, and reconditioned” can be
used imterchangeably with the terms “conditioning, condi-
tion, and conditioned” and includes processes, methods,
steps and/or cycles adapted for conditioning and/or recon-
ditioning, respectively, new and/or used fluid containers. For
purposes of this application, the term ““fluid container”
includes an entire fluid container being reconditioned or a
fluid container containing a partial fluid container and/or a
chip, cube, tile, stave, and other product being recondi-
tioned. Preferably, the products include wooden products.
The process can include the steps of heating the fluid
container to a select temperature for a select period of time
(step 11); sealing the fluid container (step 12); and cooling
the tluid container (step 13) to a select vacuum for a select
time duration. The operating conditions of the heating and
the cooling steps can be selected to clean and draw from a
plurality of pores, cells and/or fibers to a surface of a
material of the fluid container fluid remaining inside the
fluid container. The fluid can be drawn to the surface without
vaporization or can be vaporized substantially stripping the
fluid container depending upon the desired end use of the
reconditioned fluid container.

In an embodiment of the invention, the fluid container 1s
a new or used wooden barrel.

In one embodiment of the invention, the heating step
includes maintaining a minimum temperature of 180° F. 1n
the fluid container for a select time duration 1n a range of one
minute to ten minutes, and preferably a range of two minutes
to eight minutes, and more preferably a range of three
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minutes to five minutes. In a preferred embodiment, the
heating fluid includes steam. In a more preferred embodi-
ment, the heating step includes passing steam at approxi-
mately 212° F. into the fluid container for a time duration of
S minutes.

In one embodiment, the heating step includes heating the
fluid container (20) by supplying a working flmd (27)
including a heating fluid (28) to the fluid container (20), as
shown in FIG. 2A-2B. In a preferred embodiment, the
heating fluid (28) includes steam (29). The steam (29) 1s
passed to the fluid container (20) with a steaming device (22)
fluidically connected to a steam source (24), as shown 1n
FIG. 2B. In one non-limiting embodiment, the steaming
device (22) includes a spray nozzle adapter (26) adapted to
optimize delivery of the steam (29) to the fluid container
(20). In one embodiment, the spray nozzle adapter (26)
includes a first end (30) connected to a first leg (32)
connected to an elbow (34) connected to a second leg (36)
connected to a second end (38), wherein the first end (30) 1s
adapted for reversible connection to a spray end (40) of the
steaming device (22) and the second end (38) includes holes
(42) configured for delivery of the steam (29). In different
embodiments of the ivention, the elbow (34) can be con-
figured at various angles between greater than O degrees and
less than 180 degrees to optimize ease of the delivery of
steam (29) to the fluid container (20) during the recondi-
tioming process. In a preferred embodiment, the elbow 1s
configured at a 90 degree angle. A length (44) and a diameter
(46) of the first leg (32) and a length (48) and diameter (49)
of the second leg (36) of the spray nozzle adapter (26) can
be selected to optimize ease and efliciency of the delivery of
the steam (29) to the fluid container (20). In other embodi-
ments, other steaming devices known to those of ordinary
skill 1n the art may be used to deliver steam into the fluid
container. Such steaming devices can be powered using
different power sources such as, for non-limiting examples,
clectric, liqud fuel and gas power sources. In still other
embodiments, other devices known to those of ordinary skill
in the art may be used to deliver the working fluid including
a heating fluid to the fluid container. Such devices can also
be powered using different power sources.

In one embodiment, the step of sealing the fluid container
(20) includes a step of 1nserting a stopper or bung (50) into
an opening (21) of the fluid container (20) thereby creating
a pressure seal of the fluid container (20), as 1llustrated 1n
FIGS. 3A-3E. During the subsequent cooling step, a vacuum
builds 1n the pressure sealed fluid container. This vacuum
inside the flmd container during the cooling step draws out
liquids or contaminants from the fluid container and pulls
the deeply soaked spirits deeply soaked into the fluid con-
tainer closer to the surface of the interior of the fluid
container. The maximum vacuum created can be modified
by one of ordinary skill in the art, as necessary or desired.
In a preferable embodiment, the maximum vacuum created
1s approximately 15 inches mercury.

In one embodiment, the step of sealing the fluid container
includes 1nserting a first modified stopper or bung (30) mnto
an opening (21) of the fluid container. The first modified
stopper (50) can be made of silicon or other materials known
to those of ordinary skill in the art which can be formed in
the necessary size and shape for inserting into and creating,
a pressure seal of a fluid container. The first modified stopper
(50) can have a first end (52) adapted for inserting into the
opening (21) of the fluid container (20) and a second end
(54) adapted for reversibly connecting to a first end (56) of
a pressure gauge and/or a temperature gauge (58). The
pressure and/or temperature gauge can be a digital gauge
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(60). The gauge can have a second end (62) for reversibly
connecting to a conduit adapted for connecting to a device
for supplying a working fluid including, for non-limiting
examples, a heating fluid and/or a drying fluid, the latter
being described subsequently 1in the application. The gauge
can include a blue tooth (64) or similar mechanism for
wirelessly connecting to a wireless device for monitoring of
the pressure and/or temperature of the fluid container during
the reconditioning process.

In another embodiment, the step of sealing the fluid
container includes serting a second modified stopper or
bung (70) into an opening (21) of the flmd container (20), as
shown 1n FIG. 4A. The second modified stopper (70) can
include a first end (72) for mserting 1nto the opening (21) of
the fluid container (20) and a second end (74) adapted for

reversibly connecting with a nozzle (76) of a nozzle gun (78)
in line with a device (80) supplying a working fluid (82)
including a heating fluid and/or or a drying fluid, the latter
being described subsequently 1n the application. In a pre-
terred embodiment, the second end (74) 1s adapted with a
sunk hole (84) dnlled to a size to reversibly mate with a
nozzle gun (78) connected to a supply device (80) for
supplying a working fluid (84) including, for non-limiting
examples, a heating fluid or a drying fluid. The second end
(74) of the second modified stopper (70) can be turther
adapted to reversibly receive a sealing device (86) known to
those of ordinary skill in the art for sealing the second end
(74) of the second modified stopper (70) once the nozzle gun
(78) 1s disconnected from the second end (74) of the second
modified stopper (70), as shown in FIG. 4B. In a preferred
embodiment, a nail, such as a galvanized nail, 1s used as the
sealing device (86) to seal the second end (74) of the second
modified stopper (70) after removal of the nozzle gun (78).

In different embodiments, the cooling step includes cool-
ing the fluid container thereby creating a drop in pressure 1n
the interior of the sealed fluid container. The cooling step can
be conducted to achieve a select vacuum having a maximum
of 15 to 20 inches mercury 1n the interior of the sealed tluid
container for a select time duration time from the start of the
cooling step. The select time duration 1s selected 1n a range
of one to 20 minutes, and preferably 1n a range of 5 to 15
minutes. The select vacuum of the fluid container and time
duration of the cooling step are selected for optimally
drawing out substantially any remaining liquids 1n the pores,
cells and/or fibers of the material of the fluid container to the
surface of the material of the fluid container as well as any
air or moisture remaining in the flmd container.

In other embodiments, the method of the invention can
include unsealing the fluid container (step 14) and removing
and/or draining tfluid from the fluid container (step 15), as
shown 1 FIG. 1.

In additional embodiments, the process of the imnvention
can 1nclude conducting one or more supplementary heating,
sealing, cooling, unsealing and draining steps or cycles
including supplementary heating of the fluid container to a
select temperature for a select period of time; and conduct-
ing a supplementary cooling of the fluid container to main-
tain a select vacuum for a select time duration, wherein
operating conditions of each of the heating and the cooling
steps are selected to clean, vaporize and draw from a
plurality of pores, cells and/or fibers of the fluid container to
a surface of a material of the fluid container fluid remaining
inside the fluid container. The operating conditions of the
supplementary heating and cooling steps further may be
selected based on desired cleanliness and heating needed for
the desired end use application of the reconditioned fluid




US 11,384,324 B2

7

container and fall within the heating and cooling steps
already previously described 1n the application.

In still other embodiments, the invention further includes
passing in one or more steps or cycles a working fluid
including a drying fluid at a select temperature and for a
select time duration into the interior of the fluid container,
and drying and optionally pressurizing an interior of the
fluid container with the drying fluid, as shown 1n step 16 of
FIG. 1. The terms “drying fluid and/or drying fluids™ include
“any substance or substances that flow or deform under an
applied shear stress” and can include, for a non-limiting
example, air. In one embodiment, the drying and optionally
pressurizing step includes blowing the drying fluid at a
select minimum temperature mnto the fluid container for a
select time duration to maintain a mimmimum temperature 1n
the interior of the fluid container. The type of drying fluid,
the minimum temperature of the drying fluid, the minimum
temperature 1n the iterior of the fluid container and the time
duration of the drying step are selected according to the
desired speed and thoroughness of the drying and optional
pressurizing for the desired end use application of the fluid
container. Notably, 1t may be desired to maintain the interior
of the fluid container at a minimum temperature 1n order to
tacilitate subsequent tluid container processing. In different
embodiments, the drying and optional pressurizing step
includes maintaining a minimum temperature in the interior
of the fluid contamner in a range of 150 F-300 F, and
preferably 1n a range of 160 F-400 F, and more preferably in
a range ol 170 F-300 F. In a most preferred embodiment, the
interior of the fluid container 1s maintained at a minimum
temperature of 173.1 F to facilitate further processing of the
fluid container, including, for example, vaporizing any alco-
hol components which subsequently may be added to the
fluid container. In a preferred embodiment, the drying fluid
1s hot air. In another embodiment, an oxy-propane torch is
used to heat air 1n the interior of the fluid container.

The fluid container can be optionally sealed prior to
shipment, as shown in FIG. 1 (step 17).

In one embodiment, the invention includes a step of
situating the fluid container on a fluid container rack system
(90), as shown 1n FIG. 5. The fluid container rack system can
include at least a first (92, 92') and a second (94, 94") set of
at least two wheels for turning a fluid container disposed
thereon. The fluid container rack system (90) can include at
least one piping delivery conduit (96) configured for fluidic
communication with a fluid container disposed on the fluid
container rack system (90) and a source (97) adapted for
supplying or receiving a working fluid. The piping delivery
conduit can include at least one control valve (98) for
reversibly controlling the passage of the working fluid in the
piping delivery conduit (96). The piping delivery conduit
(96) can also include a bleed valve (100) for reversibly
bleeding ofl additional pressure which may build up within
the piping delivery conduit (96). The fluid container rack
system can include a catchment device (102) for receiving
fluid recerved from 1inside of a fluid container. The catch-
ment device (102) can include a conduit such as piping (104)
configured for fluidic communication from the catchment
device (102) to a centralized fluid reservoir such that fluid
received 1n the catchment device (102) can be transported to
the centralized fluid reservorr.

In one embodiment, the fluid container rack system (90)
can mnclude a cover (106) adapted for placement over a flmd
container during at least one of the processing steps and a
transport mechanism (108) adapted for raising and lowering,
said cover (106) over the flud container, as shown 1 FIG.
5B. In another embodiment, the fluid container rack system
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(90) includes at least two tracks (110, 110") and at least one
dolly sized rack (112) including dolly wheels (114) config-

ured for travelling on the tracks (110, 110"). The dolly sized
rack (112) includes the at least a first (92, 92') and a second
(94, 94") set of at least two wheels for turning a fluid
container disposed therecon. The dolly sized rack (112)
configured for travelling on the tracks (110, 110") thereby
facilitates movement of one or more tluid containers during
processing.

Process for Infusing an Agent into a Fluid
Container

In yet another aspect, the invention features infusion
process for infusing an infusion agent mnto a material of a
fluid container. The 1infusion agent can include at least one
of a flavoring fluid, a sanitizing fluid, a hydration fluid, and
a combination of at least two of the afore-mentioned fluids.
Alternatively or additionally, the infusion agent can include
a single fluid having flavoring, sanitizing and/or hydrating
properties. The flavoring tluid can include at least one of an
alcohol component, a fruit component, a fruit concentrate
component, a coflee component, a tea component, an herb
component, a synthetic flavoring component, a natural fla-
voring component, and a combination of at least two of the
alforementioned components.

In one aspect, the infusion process includes adding an
agent to a flumd container; sealing the fluid container; adding
a pressurizing fluid to the fluid container; and cooling the
fluid container, thereby forcing the agent into at least one of
a pore, a cell and a fiber of a material of the fluid container.

In one embodiment, the infusion process icludes provid-
ing a fluid container reconditioned according to the recon-
ditioning process of the mvention as described above.

In one embodiment, the infusion process includes heating,
the fluid container to a minimum temperature.

In one embodiment, the infusion process includes the step
of maintaiming the fluid container at a minimum temperature
for optimizing the infusion process. In one embodiment, the
infusion agent includes an alcohol component, and the tluid
container 1s maintained at a mimmum temperature equal to
the boiling point of the alcohol component. In another
embodiment, the infusion agent includes ethanol and the
fluid container 1s maintained at a minimum temperature of
1’73.1 F. Thus, when the infusion agent including the ethanol
component 1s added to the fluud container, the ethanol
component 1s vaporized upon addition to the fluid container.

In one embodiment, the invention includes adding the
infusion agent to the fluid container at atmospheric pressure.

In one embodiment, the infusion process includes adding
a working fluid including a pressurizing fluid to create a
minimum starting pressure in an interior of the fluid con-
tainer. The mimmimum starting pressure 1s selected in accor-
dance with the interior fluid container pressure dropping to
atmospheric pressure during the cooling step. When the
infusion agent 1s added to a heated fluid container at atmo-
spheric pressure, and the fluid container 1s sealed, the sealed
fluid container pulls a vacuum as the sealed fluid container
cools. After the pressurizing fluid 1s added, the infusion
agent 1s forced into the pores, cells and/or fibers of the
material of the fluid container as the interior fluid container
pressure drops from the minimum starting pressure to atmo-
spheric pressure during the cooling step. In one embodi-
ment, the minimum starting pressure in the interior of the
fluid container 1s in a range of 5-7.5 psi.

Non-limiting examples of an infusion agent for use with
the mvention include ethanol based liquids fit for human
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consumption including but not limited to, whiskey, bourbon,
rum, gin, tequila, brandy, or concentrates of the aforemen-
tioned liquids, alcoholic and non-alcoholic fruit drinks such
as ciders and/or fruit concentrates, and coflee and coflee
concentrates. The type and quantity of the infusion agent 1s
added according to the desired flavoring of the fluid con-
tainer. In a preferred embodiment, infusion agent 1s added in
a ratio of 0.375 L to 1.5 L per 200 L fluid container.

A preferred embodiment of the infusion process (120) of
the 1nvention 1s shown in FIG. 6. In the preferred embodi-
ment, the infusion process includes providing the fluid
container being reconditioned (step 121); sealing the fluid
container (step 122); withdrawing a working tluid from the
interior of the fluid container to a select vacuum (step 123).
Preferably, the working fluid 1s withdrawn from the sealed
fluid container prior to adding the infusion agent to the fluid
container. The working fluid can include air and moisture
and possibly other fluids remaining in the fluid container.
The working fluid can be withdrawn by a vacuum pump or
another device known to those of ordinary skill for pulling
a vacuum 1n a container. The select vacuum 1s 1n a range of
10 1nches to 20 inches mercury, and preferably 1n a range of
15 inches to 20 inches mercury vacuum.

In the preferred embodiment, the infusion process
includes maintaiming the interior of the sealed fluid container
at the select vacuum for a select time duration (step 124)
from the start of the withdrawing step to the completion of
the maintaining step. The select time duration 1s chosen for
the optimization of the withdrawal of the fluids remaining in
the fluid container prior to the addition of the infusion agent
to the fluid container. The select time duration can be 1n a
range of 15 minutes to 30 minutes, and preferably in a range
of 10 minutes to 40 minutes, and more preferably 1n a range
of 10 minutes to 20 minutes, and most preferably 1s about 15
minutes.

In the preferred embodiment, the infusion process
includes adding the infusion agent to the interior of the
sealed fluid container (step 126).

In the preferred embodiment, the infusion process
includes adding a working fluid including a pressurizing
fluid to the interior of the sealed fluid container including the
infusion agent to a select infusion pressure (step 128). In a
non-limiting example, the working tluid including the pres-
surizing fluid includes air. The select infusion pressure 1s 1n
a range of 3 to 10 psi, and preferably 1n a range of 5 to 7 psi,
and most preferably 1s 5 psi.

In a preferred embodiment, the infusion process imcludes
maintaining the interior of the sealed fluid container for a
select time duration staring from when the infusion agent 1s
added to the flmd container to the end of the maintain step.
The maintaining step forces the infusion agent into the
pores, cells and/or fibers of the material of the interior of the
fluid container (step 130). The select time duration can be 1n
a range of 5 minutes to 15 to 180 minutes, and preferably 1n
a range of 15 minutes to 30.

In preferred embodiments, the infusion process includes
unsealing the fluid container (step 132), substantially drain-
ing the fluid container (step 134), and optionally sealing the
fluid container (step 136) prior to shipment.

In one embodiment, the step of sealing the fluid container
includes nserting the first end (72) of the second modified
stopper (70) discussed herein mto an opening (21) of the
fluid container (20) including the infusion agent and revers-
ibly connecting a nozzle gun (78) to the second end (74) of
the second modified stopper, as shown 1n FIGS. 4A-4B. The
nozzle gun (78) can be fluidically 1n line and connected to
vacuum pump and/or a compressor such as an air compres-
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sor. Once the desired pressure 1s reached during the steps of
withdrawing the working fluid including a remaining fluid

from the interior of the fluid container or adding the working
fluid 1including the pressurizing fluid to the interior of the
fluid container, the process can include removing the nozzle
ogun (78) from the second end (74) of the second modified
stopper (70) and inserting a sealing device (86) into the
second modified stopper (70) to seal the fluid container (20).
Further cooling of the fluid container can lead to a drop 1n
pressure thereby further sealing the fluid container. In one
embodiment, the mvention includes cooling the fluid con-
tainer until the interior of the fluid container 1s at atmo-
spheric pressure.

In another embodiment, the step of sealing the fluid
container includes mserting a third modified stopper (140)

into an opening of the fluid container, as shown 1 FIGS.
7A-D. The third modified stopper (140) includes a first end

(142) having a hole (144) therein, a second end (146) having
an opening (148) shaped in a bowl like configuration, and a
hollow tube (150) 1n fluidic communication with the hole
(144) of the first end (142) and the opening (148) of the
second end (146). The third modified stopper tfurther
includes a screen or mesh (152) sized for placement within
the opening (148) of the second end (146) of the third
modified stopper (140). In one embodiment, the infusion
process includes packing the screen (152) of the stopper
(140) with a product capable of burning and placing the
packed screen (152) into the bowl-like opening (148) 1n the
second end (146) of the third modified stopper (140). In one
embodiment, during cooling, the flmd container pulls or
draws a vacuum, thereby pulling or drawing a working tluid
including air from the outside of the flmid container through
the third modified stopper into the fluid container. In one
embodiment, the mvention includes lighting the product
causing the product to burn and emit smoke during the
cooling. Smoke from the product 1s pulled or drawn 1nto the
barrel much like the pulling or drawing of a pipe. The smoke
drawn from the third modified stopper into the fluid con-
tainer infuses smoke-like characteristics to the interior of the
fluid container.

The third modified stopper (140) 1s configured into two
separate components with a first component (154) including
the first component first end (156) and a second component
(158) including a second component second end (160)
which 1s contiguous with the second end (146) of the stopper
(140) described above. The modified third stopper includes
a reversible seal mechamism (162). The reversible seal (162)
1s adapted to be closed 1n an air tight fashion when the
second component (158) 1s not attached to the first compo-
nent (154). The reversible seal (162) 1s adapted to be open
and providing fluidic communication between the first com-
partment (154) and the second component (158) when the

second component (158 1s attached to the first component
(154).

Construction Materials, and Methods of and
Devices for the Preparation of Same

In other aspects, the invention features a construction
material icluding wood reconditioned 1n accordance with
the methods of the invention and methods and devices
adapted for the preparation of the construction material.

In one embodiment, the wood being reconditioned 1n
accordance with the methods of the mvention includes a
wooden barrel. A wooden barrel typically includes a barrel
l1d, a barrel bottom, and a circular body 1including a plurality
of narrow strips otherwise known as staves which when
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placed vertically edge to edge form sides of the barrel. For
the purposes of this application, the term *“stave™ refers to
“an 1ndividual curved strip of wood which when placed
vertically edge to edge to another stave 1s used to form the
sides of a barrel.

The method for preparing a construction material includes
providing a plurality of staves (step 171); laying the staves
in at least two layers, one layer on top of another layer, to
form a stack (step 172); applying a pressure to the stack to
form a stack under tension (step 174); steaming the stack
under tension for a select time duration, wherein the staves
are substantially cleaned and flattened at least in part (step
176); drying the stack under tension for a select time
duration (step 178); and releasing the applied pressure on the
stack, thereby forming the staves adapted as the construction
matenal (step 182), as illustrated in FIG. 8. In a preferable
embodiment, the providing step includes providing the
staves being reconditioned in accordance with the methods
of the invention. In another preferable embodiment, the
drying step includes heating the stack under tension for at
least part of the select time duration. In still another pret-
erable embodiment, the method includes cooling the stack
under a select time duration (Step 180).

In one embodiment, the step of laying the staves in at least
two layers includes laying the staves (184) 1n a first layer
(186) on a base structure (188), laying at least two first
separators (190, 190" on top of the first layer (186), laying
a second layer (192) of the staves on top of the first
separators (190, 190"), laying at least two second separators
(194, 194") on top of the second layer (192) of staves, and
laying consecutive layers of staves each separated by at least
two separators until a desired height of the stack 1s reached,
as shown 1n FIG. 9. In a preferred embodiment, the staves
are laid in the stack having the curves (1935) of the staves
disposed 1n a downward orientation (196). Preferably, at
least one weighting device (198) 1s laid on top of the top
layer of staves. In embodiments of the invention, the weight-
ing device (198) includes a metal beam, and preferably a
steel beam. The step can further include laying a top
structure (200) directly on top of the top layer of staves or
on top of the weighting device. In a preferred embodiment,
the base structure (188) includes a wood and/or metal
components. In one embodiment, the base structure (188) 1s
a rectangular or square pallet. In one embodiment, the base
structure (188) 1s a frame of wooden and steel beams. The
base structure (188) and the top structure (200) can be
designed 1n a selected width and length to accommodate the
layering of staves on top of the base structure and between
the base structure and the top structure. In preferred embodi-
ments, the base (188) and/or top (200) structures include a
respective reinforcing device (189) and/or (201). The rein-
forcing device can be formed of materials known to those of
ordinary skill in the art which will impart additional strength
to the base and/or top structures. Pretferably, at least one of
the reinforcing devices (189) (201) include a metal beam.
Preferably, at least one of the reinforcing devices 1s disposed
along a center line 1n the middle of the width of the base
and/or top structures.

In another embodiment, the step of applying pressure to
the stack to form a stack under tension includes reversibly
connecting at least one tension device (210) from the base
structure to the top structure. In one embodiment, the tension
device (210) includes a spring (212), as shown 1n FIG. 9B.
In another embodiment, at least one of the base structure and
the top structure include a tension connecting device (214)
for reversibly connecting the tension device to the respective
base structure and/or top structure. In another preferred
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embodiment, at least a first tension device 1s used to connect
reversibly a first end of the base structure to a corresponding
first end of the top structure, and at least a second tension
device 1s used to connect reversibly a second end of the base
structure disposed on an opposite side of the base structure
from the first end of the base structure, to a corresponding
second end of the top structure disposed on an opposite side
of the top structure from the first end of the top structure. In
one embodiment, the step of applying pressure to the stack
includes ratcheting the tension device with a ratcheting
device (216) to increase the pressure on the stack.

In one embodiment, the method of preparing the con-
struction material includes the preparation method (250) as
shown 1n FIG. 12. Such a method can include cutting at least
one stave having a first length and a first width and a first
depth along the first length at a select depth thereby forming
at least a first cut stave and a second cut stave each having
the first length and the first width and a cut second depth, and
an uncut first side and rough cut second side (step 252). The
method can further include planing at least one rough cut
second side to form a substantially smooth cut second side
adapted for construction and having a select finished depth
(step 254). Preferably the select finished depth 1s 1in a range
of 0.25 inches to 1.0 inch, and more preferably, 1s 34 inch.
In addition, the method can include trimming at least one
edge of at least one stave thereby forming a trimmed edge
(256). In one embodiment, the method includes providing a
11g adapted for trimming the at least one edge of the at least
one stave.

Accordingly, in one aspect, the imnvention features a jig
(220) for trimming a piece of work (222), as shown 1n FIG.
10. The j1g (220) 1ncludes a sliding plunge cut track saw
(224) disposed to slide along a track (226) of a selected
length, the track (226) being mounted at a height adapted to
permit the plunging of the saw (224) 1nto the piece of work
(222) thereby cutting the piece of work (222); and a clamp-
ing device (228)) adapted to clamp and hold steady the piece
of work (222) during the cutting thereof; wherein when the
saw (224) 1s released and shides along the track (226), an
edge (230) of the piece of work can be trimmed to a selected
width thereby forming a trimmed edge (232). Preferably, the
11g 1s adapted for processing a the piece ol work (222)
including a stave (234) reconditioned according to a method
of the mvention. Preferably, the j1g (220) 1s adapted to trim
a piece ol work (222) 1n a width 1n a range of 1.0 to 3.0
inches. Preferably, the piece of work (222) includes a stave
from a wooden barrel. The sliding plunge cut track saw
(224) can include saws commercially available and known
to those of ordinary skill in the art. A non-limiting exemplary
saw 1ncludes a Festool brand sliding plungecut track saw.

In one embodiment, the method of preparing a construc-
tion material (250) can include substantially finely trimming,
at least one of the edge and the trimmed edge of at least one
stave thereby forming a finely trimmed edge (step 258), as
shown 1n of FIG. 12.

Accordingly, 1n one aspect, the mvention provides a
cutting device (240) adapted for substantially finely trim-
ming the edge (230) or the trimmed edge (232) of at least
one piece of work (222), wherein the preferably including a
stave (234) reconditioned 1n accordance with a method of
the invention, as shown 1n FIG. 11. The cutting device (240)
includes a saw (242) and a power feed (244) adapted for
receiving and feeding the piece of work (222) as the work 1s
substantially finely trimmed.

In one embodiment, the method of preparing a construc-
tion material (250) can include planing at least one of an
edge, a trimmed edge, and a finely trimmed edge of at least
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one stave (step 260), as shown 1n FIG. 12. The method can
also include taping or banding a plurality of staves being at
least one of cut, trimmed, and planed (step 262). The method
can further include steaming a plurality of banded staves at
a select temperature, a select pressure, and for a select time
duration thereby flattening at least in part the staves (step
264.

In one embodiment, the further construction material
preparation methods atlixing at least one stave to a substrate.
In one embodiment, the substrate includes subfloor, such as,
for a non-limiting example, a plywood subtloor.

In one embodiment, the invention further includes shav-
ing down at least one of an outer surface of a lid or a bottom
of the fluid container and/or applying a distinguishing mark
to the shaved down outer surface. Alternatively, the lids can
be separated mto individual staves and/or intused with an
infusion agent, as described herein.

The invention 1s not to be limited to what has been
particularly shown and described but 1s intended to encom-
pass the spirit and true scope of the exemplary embodiments
and the appended claims

The 1nvention claimed 1s:

1. A method of reconditioning a fluid container compris-
ng:

heating for at least one cycle the fluid container to

maintain a minimum temperature in an interior of a
body of the fluid container for a select heating time
duration;

wherein the fluid contamner i1s heated by supplying a

working fluid including a heating fluid 1nto a sealable
opening fluidically connected to the iterior of the body
of the flmd container:;

pressure sealing for at least one cycle in the interior of the

body of the fluid container;

wherein the fluid container comprises at least one of a

pore, a cell, and a fiber;

wherein the body consists of a first lid surface, a second

bottom surface, and at least one side of the fluid
container connecting the first lid surface to the second
bottom surface thereby enclosing the interior of the
fluid container;

cooling for at least one cycle the fluid container to achieve

a select cooling vacuum less than atmospheric pressure
in the interior of the body of the fluid container when
sealed for a select cooling time duration;

wherein the select cooling vacuum and the select cooling

time duration are selected to draw substantially a fluid
from the at least one of a pore, a cell and a fiber of the
fluid container to an interior surface of the body of the
fluid container.

2. The method of claim 1, wherein the select cooling
vacuum and the select cooling time duration of the cooling
step are selected to vaporize the fluid drawn to the interior
surface of the fluid container.

3. The method of claim 1, wherein the sealing step
includes inserting a first end of a specialized stopper 1nto an
opening of the fluid container.

4. The method of claim 3, wherein the specialized stopper
has a second end adapted for reversibly connecting to at least
one ol a pressure gauge;, a temperature gauge; a device
adapted for passing at least one of a working fluid and an
infusion agent; a sealing device; and a screen mesh adapted
for containing a product capable of burning.

5. The method of claim 1 further comprising;:

unsealing for at least one cycle the interior of the body of

the fluid container; and
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removing and/or draining for at least one cycle fluid from

the interior of the body of the fluid container.

6. The method of claim 1 further comprising;:

substantially drying for at least one cycle the fluid con-

taimner with a working fluid including a drying fluid.

7. The method of claim 1 further comprising:

pulling a working fluid including a remaining fluid from

an interior of the fluid container thereby achieving a
select withdrawal vacuum inside the interior of the
body of the fluid container for a select withdrawal time
duration.

8. The method of claim 1 further comprising:

after the cooling step, withdrawing a working fluid from

the interior of the body of the fluid container to achieve
a select withdrawal vacuum less than atmospheric
pressure 1n the interior of the body of the flud con-
tainer:;

wherein the working fluid includes air, moisture and

possibly other fluids which remain in the fluid con-
tainer:;

maintaining the iterior of the body of the fluid container

at the select withdrawal vacuum for a select maintain-
ing withdrawal time duration; and

infusing an infusion agent into the at least one of a pore,

a cell and a fiber of the body of the fluid container.

9. The method of claim 8, wherein the ifusion agent
includes at least one of an alcohol component, a fruit
component, a fruit concentrate component, a collee compo-
nent, a tea component, an herb component, a synthetic
flavoring component, a natural flavoring component, and a
combination of at least two of the aforementioned compo-
nents.

10. The method of claim 8 further comprising:

subsequent to addition of the infusion agent to the interior

of the body of the fluid container, maintaiming the
interior of the body of the sealed fluid container for a
select mnfusion time duration for infusing the infusion
agent into the at least one of a pore, a cell and a fiber
into the interior surface of the body of the fluid con-
tainer.

11. The method of claim 1 further comprising:

wherein the fluid container comprises a plurality of

staves;
laying the plurality of staves of the fluid container in at
least a first layer and a second layer disposed above the
first layer thereby forming a preliminary stack;

applying a select pressure to the preliminary stack to form
a stack under tension;

steaming the stack under tension for select time duration

thereby at least in part tlattening the staves;

heating the stack under tension for a select time duration;

and

cooling the stack under tension for a select time.

12. The method of claim 11, wherein the laying step
includes laying the plurality of staves having at a curve of at
least one stave facing downwards.

13. The method of claim 11 further comprising:

laying the first layer on a base structure; and

laying at least two {first separators between the first layer

and the second layer.

14. The method of claim 1 further comprising:

wherein the fluid container comprises a plurality of

staves;

cutting at least one stave of the plurality of staves, the at

least one stave having a first length, a first width and a
first depth at a select depth thereby forming two cut
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staves each having the first length, the first width and
the select depth, and having an uncut first side and a
rough cut second side;
planing the rough cut second side of the at least one stave
thereby forming a substantially smooth cut second side;
trimming at least one first edge of the at least one stave
along the first length thereby forming a trimmed {first
edge of the at least one stave; and
planing the trimmed first edge of the at least one stave
thereby formed a substantially smooth first edge of the
at least one stave.
15. The method of claim 14 further comprising:
afhixing the at least one stave to a substrate.
16. The method of claim 1,
wherein the minimum temperature 1s 180° F.;
wherein the select heating time duration 1s 1n a range of
one to ten minutes;
wherein the select cooling vacuum 1s 1n a range of 15 to
20 inches mercury 1n the interior of the body of the fluid
container; and
the select cooling time duration 1s 1n a range of 1 to 20
minutes.
17. The method of claim 1,
infusing an infusion agent into at last one of a pore, a cell
and a fiber of the fluid container.
18. A method of reconditioning a fluid container com-
prising;:
sealing an interior of a body of the tfluid container;
wherein the fluid container comprises at least one of a
pore, a cell, and a fiber,
wherein the body consists of a first lid surface, a second
bottom surface and at least one side of the fluid
container connecting the first lid surface to the second
bottom surface, thereby enclosing an interior of the
body of the fluid container;
withdrawing a working tluid from the 1nterior of the body
of the fluid container to a select withdrawal vacuum
less than atmospheric pressure in the interior of the
body of the fluid container;
wherein the working fluid includes air, moisture and
possibly other fluids which remain in the fluid con-
tainer; and
subsequent to the withdrawing step, adding an infusion
agent through a sealable opening fluidically connected
to the interior of the body of the fluid container; and
subsequent to adding of the infusion agent to the interior
of the body of the fluid container, maintaiming the
interior of the body of the sealed fluid container for a
select infusion time duration for infusing the imfusion
agent 1to the at least one of a pore, a cell and a fiber
into the interior surface of the body of the fluid con-
tainer.
19. The method of claim 18, wherein the method further
COmMprises:
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subsequent to the withdrawing step, adding a pressurizing
fluid to the interior of the body of the fluid container to
a select infusion pressure.

20. The method of claim 18, further comprising:

maintaining the interior of the body of the tfluid container
at a minimum 1infusion temperature;

wherein the minimum 1nfusion temperature 1s equal to a
boiling temperature of the infusion agent.

21. The method of claim 18, further comprising;

prior to the steps of sealing, withdrawing and adding the
infusion agent, providing the fluid container recondi-
tioned according to the following steps:

heating for at least one cycle the fluid container to
maintain a minimum heating temperature 1n the interior
of the body of the fluid container for a select heating
time duration;

wherein the fluid container 1s heated by supplying a
working fluid including a heating flmid 1nto the interior
of the body of the fluid container;

after the step of heating, sealing for at least one cycle the
interior of the body of the fluid container;

alter the steps of heating and sealing, cooling for at least
one cycle the fluid container to achieve a select cooling
pressure less than atmospheric pressure in the interior
of the body of the fluid container when sealed for a
select cooling time duration;

wherein the select cooling pressure and the select cooling
time duration are selected to draw substantially a fluid
from the at least one of a pore, a cell and a fiber of the
fluid container to a surface of the fluid container;

unsealing the fluid container; and

draiming the fluid container.

22. The method of claim 18, wherein the infusion agent 1s
added 1n a range of 0.375 liters to 1.5 liters per 200 liters of
volume of the interior of the body of the flmd container.

23. The method of claim 22, wherein the infusion agent 1s
the flavoring fluid including an ethanol-based liquid fit for
human consumption.

24. The method of claim 18, wherein the infusion agent 1s
selected from the group consisting of a flavoring fluid, a
sanitizing fluid, a hydration fluid, and a combination of at
least two of the aforementioned fluids.

25. The method of claim 18,
wherein the working fluid comprises air;
wherein maintaining the interior of the body of the sealed

fluid container for the select infusion time duration

comprises maintaining the interior of the body of the
sealed fluid container at a select infusion pressure 1s 1n

a range ol 5 to 7 ps1; and
wherein the select infusion time duration is in a range of

5 to 180 minutes.
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